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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the conductive paste for raising fine printing 

nature in the presswork of a ceramic thick film circuit board, etc. 

[0002] 

[Description of the Prior Art] I n recent years, in electronic parts, small and light-ization of parts 
is demanded from the necessity for a cellular phone or small OA equipment. By multilayering 
of a green sheet laminated layers method etc., especially the ceramic thick-film-screen-printing 
circuit board satisfies the demand of MCM (microchip module) or the high density printing 
circuit board like CSP (chip-size package). 

[0003]ln order to correspond to the miniaturization of a chip size also in the chip industry, it has 
been used as high lamination being in use like a chip capacitor or a chip inductor. At the chip 
resistor, fine printing-ization is advanced by introducing the good paste of a high resolution 
screen mask or printing nature by the screen printing stage. 

[0004]The chip adapting the possible intaglio decalcomania art of fine printing is also put in 
practical use. In realization of the high density printing circuit board, printing frequency 
increased dramatically in high lamination as mentioned above, and material costs, such as an 
intaglio, were high in intaglio transfer technology. 

[0005]The conventional thick film conductor paste was pasted by kneading to the organic 
vehicle which melted ethyl cellulose etc. in organic solvents, such as alpha-terpineol, using the 
granular material of an electrical conducting material (noble metal material) or an inorganic 
binder (glass frit and additive agent). Thus, it was generated by the lump of the viscous high 
maldistribution about 30-50 micrometerphi in the case where a granular material is kneaded 
with an organic binder. 

[0006]ln the here conventional screen-stencil, wiring with a line width of 250-300 micrometers 
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was in use, and the stainless mesh of the screen mask used 200-325 meshes. The opening 
(opening) of the screen mask of 200-325 meshes is 50-80 micrometers, and the problem did 
not have a lump part of such said maldistribution at the permeability of a mesh, either. 
[0007] 

[Problem(s) to be Solved by the Invention] However, the number of the screen masks which 
form wiring with a line width of 100 micrometers or less with the finization of the latest screen- 
stencil is 400-600, It was set to 27-40 micrometerphi, and the lump of the aforementioned 
maldistribution changed into the state of being hard to pass a mesh, and the opening could not 
print this lump part, but remained in a mesh, and produced the deficit of the printed film. 
[0008]This phenomenon is explained using drawing 3 D rawing 3 prints conductive paste using 
a screen mask, and shows the state where the printing pattern was formed. In drawing 3 (a), it 
is the printed film 24 of the conductive paste printed on the base board 21 by screen-stencil, 
and when the dispersibility of a paste is good, to the pattern flanks of the screen mesh 22 or 
the mask emulsion 23, a paste hardly remains. 

[0009] However, when it was generated by the lump of the maldistribution during the paste like 
drawing 3 (b), the crevice deficit of the coat occurred in the printed film 24 by getting the 
maldistribution part 25 of conductive paste clogged in the screen mesh 22 at the time of 
screen-stencil. When the crevice deficit 26 became large, the open circuit of a conductor film 
occurred. 

[0010]Thus, in the paste with Pd, such as conventional Ag-Pd and an Ag-Pt paste, or 0.5 mm 
of below impalpable powder phi of Pt, according to the paste manufacturing process, since the 
dispersibility of such impalpable powder was bad, it was generated by the lump with viscosity 
higher than the paste viscosity which is about 30-50 micrometers. Even if it performed the 
mesh pass of additive agents, such as an additive agent (inorganic binder: bismuth oxide, 
copper oxide and a zinc oxide) for acquiring adhesion with the substrate of a printed conductor 
film, what has coarse particle diameter could not be removed, but it was got blocked in the 
screen mask at the time of screen-stencil. When print formation of the wiring of 1 00 
micrometers or less is carried out using 400-600 meshes of screen masks by screen-stencil, 
What has the coarse maldistribution part (lump) under said paste and particle diameter of an 
inorganic binder was caught in the opening parts which are a mesh of a screen mask, and 
generated the deficit of the printed film. 

[001 1]this invention tends to carry out fine printing of the electric conduction particles of the 
conductive paste used for the presswork of the ceramic thick-film-screen-printing circuit board - 
- it designing almost spherically and, When it pastes conventionally, dispersibility changes to 
impalpable powder particles, such as bad Pd and Pt, and when a high mesh screen mask also 
raises paste permeability by using a resinate paste, it aims at providing the conductive paste 
which realizes fine printing. 
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[0012] 

[Means for Solving the Problem]ln order to attain this purpose, this invention is using what 
resinate-ized Pd of conductive paste, and a noble metal component of Pt, By being able to 
make a lump of a maldistribution part under paste below into 10 micrometerphi, and resinate- 
izing an inorganic binder ingredient. Conductive paste without mixing of coarse particles can 
be obtained, and the poor blinding at the time of printing of 1 00 micrometers or less of wiring 
can be substantially reduced with screen printing by using such a paste. 
[0013] 

[Embodiment of the lnvention]The invention of this invention according to claim 1 by making it 
what replaced with pulverized coal Pd and Pt which are added to a main-ingredients Ag 
granular material in Ag system conductive paste for screen-stencil, and resinate-ized them, 
When the conductive paste which micrified and reduced the lump of the maldistribution by 
which it is generated during a paste is obtained and this conductive paste is used, it has the 
operation which blinding does not generate easily with a high mesh screen mask and which 
can form a good printed film. 

[0014]ln the Ag system conductive paste according to claim 1 the invention according to claim 
2, The conductive paste which does not mix the coarse particle diameter powder which blocks 
a screen mesh with changing inorganic binder materials, such as Bi, Cu, and Zn ingredient, 
into what was resinate-ized from the conventional oxide powder object is obtained, When this 
conductive paste is used, it has the operation which blinding does not generate easily with a 
high mesh screen mask and which can form a good printed film. 

[0015]The invention according to claim 3 may produce a crack selectively in a printed film at 
the time of the firing shrinkage of a conductor, when forming and calcinating a printed film with 
screen printing in the conductive paste indicated to claim 1 and carrying out metallizing to a 
substrate, but. By adding the resinate material of Au or Au, it has the operation which a crack 
can reduce. 

[0016]The invention according to claim 4 by changing Pd added to a main-ingredients Au 
granular material in Au system conductive paste for screen-stencil, and Pt into what was 
resinate-ized from pulverized coal, When the conductive paste which micrified and reduced the 
lump of the maldistribution by which it is generated during a paste is obtained and this 
conductive paste is used, it has the operation which blinding does not generate easily with a 
high mesh screen mask and which can form a good printed film. 

[0017]ln the Au system conductive paste according to claim 4 the invention according to claim 
5, The conductive paste which does not mix the coarse particle diameter powder which blocks 
a screen mesh with changing inorganic binder materials, such as Bi, Cu, and Zn, into what was 
resinate-ized from the conventional oxide powder object is obtained, When this conductive 
paste is used, it has the operation which blinding does not generate easily with a high mesh 
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screen mask and which can form a good printed film. 

[0018]The invention according to claim 6 may produce a crack selectively in a printed film at 
the time of the firing shrinkage of a conductor, when forming and calcinating a printed film with 
screen printing in the conductive paste indicated to claim 4 and carrying out metallizing to a 
substrate, but. By adding the resinate material of Au or Au, it has the operation which a crack 
can reduce. 

[0019]The invention according to claim 7 may produce a crack selectively in a printed film at 
the time of the firing shrinkage of a conductor, when forming and calcinating a printed film with 
screen printing in the conductive paste indicated to claim 1 or claim 4 and carrying out 
metallizing to a substrate, but. By adding a polyvinyl butyral to 0.5 to 2% of within the limits as 
an organic binder under paste, it has the operation which a crack can reduce. 
[0020] Hereafter an embodiment of the invention is described using drawing 1 and drawing 2. 
[0021](Embodiment 1) The outline manufacturing process 1 of an Ag-Pd paste is explained. 
The following material is prepared first. A granular material and an organic binder (ethyl 
cellulose), and organic solvents (alpha-terpineol), such as bismuth oxide, copper oxide, and a 
zinc oxide, are used as an electric conduction ingredient as what resinate-ized Pd, and an 
inorganic binder material by using spherical Ag powder with a particle diameter of 2-3 
micrometers as the main ingredients. Next, weighing of such materials is carried out. It 
prepares, a RAIKAI machine and 3 rolls perform mixing and kneading, and dispersibility is 
raised through a filter. Conductive paste is created above. If Pt is used instead of Pd, it will 
become a manufacturing process of an Ag-Pt paste. 

[0022](Embodiment 2) The outline manufacturing process 2 of an Ag-Pd paste is explained. 
The following material is prepared first. What resinate-ized Pd, the thing which bismuth oxide, 
copper oxide, a zinc oxide, etc. resinate-ized as an inorganic binder material and an organic 
binder (ethyl cellulose), and an organic solvent (alpha-terpineol) are used as an electric 
conduction ingredient by using spherical Ag powder with a particle diameter of 2-3 
micrometers as the main ingredients. Next, weighing of such materials is carried out. It 
prepares, a RAIKAI machine and 3 rolls perform mixing and kneading, and dispersibility is 
raised through a filter. Conductive paste is created above. If Pt is used instead of Pd, it will 
become a manufacturing process of an Ag-Pt paste. 

[0023](Embodiment 3) The outline manufacturing process 3 of an Ag-Pd paste is explained. 
The following material is prepared first. As what what resinate-ized Pd as an electric 
conduction ingredient by using spherical Ag powder with a particle diameter of 2-3 
micrometers as the main ingredients, Ag, or Au resinate-ized, and an inorganic binder material, 
A granular material and an organic binder (ethyl cellulose), and organic solvents (alpha- 
terpineol), such as bismuth oxide, copper oxide, and a zinc oxide, are used. Next, weighing of 
such materials is carried out. It prepares, a RAIKAI machine and 3 rolls perform mixing and 



http://www4.ipdl.inpit.go.ip/cgi-bin/tran_web_cgi_eije?atw_u=http%3A%2F%2Fw 1/8/2009 



JP,2001-135138,A [DETAILED DESCRIPTION] 



Page 5 of 10 



kneading, and dispersibility is raised through a filter. Conductive paste is created above. If Pt is 
used instead of Pd, it will become a manufacturing process of an Ag-Pt paste. 
[0024](Embodiment 4) The outline manufacturing process 4 of an Ag-Pd paste is explained. A 
polyvinyl butyral is further added to the material used for - (embodiment 3) first (embodiment 1) 
as an organic binder. Next, weighing of such materials is carried out. It prepares, a RAIKAI 
machine and 3 rolls perform mixing and kneading, and dispersibility is raised through a filter. 
Conductive paste is created above. If Pt is used instead of Pd, it will become a manufacturing 
process of an Ag-Pt paste. 

[0025]When Ag powder of above-mentioned - (embodiment 1) (embodiment 4) is changed into 

Au powder, Au-Pd and an Au-Pt paste are also the same contents. 

[0026] 

[Example]Next, the example of this invention is explained. 

[0027](Example 1) An Ag-Pd paste explains as Example 1 of this invention. The material of 
construction is explained first, the mesh permeability of a screen mask of Ag powder is good at 
the time of screen-stencil - it is spherical and content uses a thing with a particle diameter of 
about 2-3 micrometers by 60 - 80wt% of within the limits during a paste. Pd uses what was 
resinate-ized (5 to 15% of content of Pd in resinate) by 5 in paste - 20wt% of within the limits. 
As an inorganic binder ingredient, content uses additives, such as bismuth oxide, copper 
oxide, and a zinc oxide, by 2 - 6wt% of within the limits during a paste. 
[0028]Content uses an organic binder (ethyl cellulose) by 1 - 5wt% of within the limits during a 
paste. Content uses an organic solvent (mixed solutions, such as alpha-terpineol, dibutyl 
phthalate, butylcarbitol acetate, and alkylbenzene) by 10 - 20wt% of within the limits during a 
paste. Mixing and kneading are performed for the above-mentioned material using a RAIKAI 
machine or 3 rolls. The done paste is filtered by the stainless mesh of 400 meshes. Viscosity 
control of the filtered paste is carried out with the addition of an organic solvent. 
[0029] Drawing 1 explains the maldistribution experimental method of the paste by Grein 
DOGEJI. Drawing 1 (a) shows the side view of the Grein DOGEJI main part 1 1 . In drawing 1 
(a), it has the slot 12 and the channel depth display graduation 13 on the Grein DOGEJI main 
part 11. Drawing 1 1 (b) shows the plan of the Grein DOGEJI main part 11. There is the slot 12 
with fixed width in the Grein DOGEJI main part of drawing 1 (b), and the depth graduation 13 
of the slot is displayed. Drawing 1 (c) is a side view of the Grein DOGEJI main part 1 1 . 
Dra wing 1 (c) puts the conductive paste 14 on the deep portion of the slot 12 of the Grein 
DOGEJI main part 1 1 , and shows the state where skiing JINGU is carried out where the braid 
1 5 is vertically stood to the shallower one of the slot 1 2. Drawing 1 (d) is a plan of the Grein 
DOGEJI main part 1 1 . Drawing 1 (d) is the figure which looked at the state where skiing JINGU 
of the braid 15 of (c) was carried out to the shallow portion of the slot 12, from the upper 
surface. It is in the state where the slot 12 of drawing 1 (d) was filled up with the conductive 
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paste 14. Drawing 1 (e) is a plan of the Grein DOGEJI main part 11. Drawing 1 (e) is in the 
state which air-dried the state of (d). The lump part 16 which is a portion of the maldistribution 
of the conductive paste 14 with which the slot 12 of drawing 1 (e) was filled up is seen. The 
generation place of the lump part 16 of the conductive paste 14 of drawing 1 (e) can estimate 
the distributed condition of the conductive paste 14. 
[0030] 
[Table 1] 
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[0032]The result of having evaluated comparison with a paste by this method the conductive 
paste created in this time (example 1) and conventionally is shown in (Table 1). All of Ag, Pd, 
and the additive agents (inorganic binder etc.) whose conventional pastes of (Table 1) are the 
main ingredients under paste are granular materials. If the feature of Example 1 is briefly 
described from (Table 1), Pd material will be conventionally resinate-ized from the thing of the 
impalpable powder of a paste. The contents of evaluation of (Table 1) are the result of 
evaluating the distributed condition of a paste from a dyadic eye. The lump of a maldistribution 
is a valuation method of said drawing 1 . The particle size maximum of Grein DOGEJI shows 
the result obtained by the measuring method of JIS regulation of Grein DOGEJI. When the 
paste was compared Example 1 of (Table 1), and conventionally, the lump of the 
maldistribution became small in the thing of Example 1 below at 10 micrometerphi. However, 
in elegance and Example 1 , there was no difference conventionally at the maximum grain size 
phi of 15-25 micrometers of Grein DOGEJI. 

[0033]The improvement effect of the conductive paste of the above-mentioned Example 1 is 
shown below. Using the conductive paste of Example 1, it screen-stencils and the result 
compared with the number of printing flaws is shown in (Table 2). In the paste of Example 1 in 
which what 30 defect numbers of the printed film by the maldistribution of a paste had 
generated resinate-ized Pd ingredient by the paste conventionally as shown in (Table 2), poor 
occurrences became zero piece. The dispersibility of this of a paste improves and it shows that 
the mesh permeability of a screen mask has improved. Although the above-mentioned result 
showed the result of Ag system paste, the effect same also at Au is checked. Even when Pd 
ingredient was changed into Pt ingredient, there was same effect. 

[0034](Example 2) An Ag-Pd paste explains as Example 2 of this invention. The material of 
construction is explained first, the mesh permeability of a screen mask of Ag powder is good at 
the time of screen-stencil - it is spherical and content uses a thing with a particle diameter of 
about 2-3 micrometers by 60 - 80wt% of within the limits during a paste. Pd uses what was 
resinate-ized (5 to 15% of content of Pd in resinate) by 5 in paste - 20wt% of within the limits. 
As an inorganic binder ingredient, content uses during a paste what resinate-ized additives, 
such as Bi, Cu, and Zn (the content of each resinate Nakakane group ingredient is 10 to 30%) 
by 5 - 10wt% of within the limits. Content uses an organic binder (ethyl cellulose) by 1 - 5wt% 
of within the limits during a paste. Content uses an organic solvent (mixed solutions, such as 
alpha-terpineol, dibutyl phthalate, butylcarbitol acetate, and alkylbenzene) by 10 - 20wt% of 
within the limits during a paste. Mixing and kneading are performed for the above-mentioned 
material using a RAIKAI machine or 3 rolls. The done paste is filtered by the stainless mesh of 
400 meshes. Viscosity control of the filtered paste is carried out with the addition of an organic 
solvent. 

[0035]The result of having evaluated the distributed condition of the paste for the above- 
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mentioned conductive paste by Grein DOGEJI like Example 1 is shown in (Table 1). The paste 
of Example 2 shows that the maximum of the particle size was set to 2 micrometers or less, 
and granular material removal of coarse particle diameter had an effect rather than Example 1 
like (Table 1). The result of having screen-stenciled the conductive paste of Example 2 and 
having compared the distributed condition of the paste by the defect numbers of the printed 
film is shown in (Table 2). As shown in (Table 2), in the paste of Example 2, the defect of the 
printed film by the distributed condition of a paste and the defect of the printed film by the 
coarse granular material particles of a paste were lost. From the above-mentioned result, when 
the conductive paste of Example 2 is used, it is shown that the poor printed film at the time of 
screen-stencil was reduced dramatically. Although the above-mentioned result showed the 
result of Ag system paste, the effect same also at Au is checked. Even when Pd ingredient 
was changed into Pt ingredient, there was same effect. 

[0036](Example 3) An Ag-Pd paste explains as Example 3 of this invention. The material of 
construction is explained first, the mesh permeability of a screen mask of Ag powder is good at 
the time of screen-stencil - it is spherical and content uses a thing with a particle diameter of 
about 2-3 micrometers by 50 - 65wt% of within the limits during a paste. Pd uses what was 
resinate-ized (5 to 15% of content of Pd in resinate) by 5 in paste - 20wt% of within the limits. 
What Ag or Au resinate-ized (Ag in resinate or 10 to 20% of content of Au ingredient) is used in 
10 - 20wt% of the range during a paste. As an inorganic binder ingredient, content uses 
additives, such as bismuth oxide, copper oxide, and a zinc oxide, by 2 - 6wt% of within the 
limits during a paste. Content uses an organic binder (ethyl cellulose) by 1 - 5wt% of within the 
limits during a paste. Content uses an organic solvent (mixed solutions, such as alpha- 
terpineol, dibutyl phthalate, butylcarbitol acetate, and alkylbenzene) by 10 - 20wt% of within 
the limits during a paste. Mixing and kneading are performed for the above-mentioned material 
using a RAIKAI machine or 3 rolls. The done paste is filtered by the stainless mesh of 400 
meshes. Viscosity control of the filtered paste is carried out with the addition of an organic 
solvent. 

[0037]The result of having evaluated the distributed condition of the paste for the above- 
mentioned conductive paste by Grein DOGEJI like Example 1 is shown in (Table 1). Like 
(Table 1), with the paste of Example 3, the maximum of a particle size is set to 2 micrometers 
or less like Example 2, and it is shown that granular material removal of coarse particle 
diameter had an effect. The result of having screen-stenciled the conductive paste of Example 
3 and having compared the distributed condition of the paste by the defect numbers of the 
printed film is shown in (Table 2). As shown in (Table 2), in the paste of Example 3, the defect 
of the printed film by the distributed condition of a paste and the defect of the printed film by 
the coarse granular material particles of a paste were lost like Example 2. From the above- 
mentioned result, when the conductive paste of Example 3 is used, it is shown that the poor 
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printed film at the time of screen-stencil was reduced dramatically. 
[0038]The effect at the time of adding what Ag (or Au) resinate-ized using drawing 2 (a) is 
explained. The conductor film 42 which printed the conductive paste of Example 1 or Example 
2 by screen-stencil, and was formed on the substrate 41 of drawing 2 (a) is shown. In the 
conductor film 42 of drawing 2 (a), the portion 43 into which the conductor film 42 became thin 
by the mesh of the screen mask occurred, and in order to carry out metallizing of this, when 
firing shrinkage was carried out, the crack 44 occurred into the portion 43 into which the 
conductor film 42 became thin. By the case where the conductive paste of Example 3 is used, 
drawing 2 (b) did not generate the crack after calcination of the conductor film 42 like drawing 
2 (c) into the portion 43 in which the conductor film 42 became thin. This is considered that the 
resinate ingredient of Ag (or Au) became a buffer at the time of the firing shrinkage of Ag 
powder. 

[0039]From the above-mentioned result, a conductor film with the sufficient quality which does 
not have a crack after calcination can be formed by using the paste of Example 3. Although the 
above-mentioned result showed the result of Ag system paste, the effect also with same Au 
system is checked. Even when Pd ingredient was changed into Pt ingredient, there was same 
effect. 

[0040](Example 4) An Ag-Pd paste explains as Example 4 of this invention. The material of 
construction is explained first, the mesh permeability of a screen mask of Ag powder is good at 
the time of screen-stencil ~ it is spherical and content uses a thing with a particle diameter of 
about 2-3 micrometers by 60 - 80wt% of within the limits during a paste. Pd uses what was 
resinate-ized (5 to 15% of content of Pd in resinate) by 5 in paste - 20wt% of within the limits. 
As an inorganic binder ingredient, content uses additives, such as bismuth oxide, copper 
oxide, and a zinc oxide, by 2 - 6wt% of within the limits during a paste. Content uses an 
organic binder (ethyl cellulose) by 1 - 5wt% of within the limits during a paste. Content adds a 
polyvinyl butyral by 0.5 - 2wt% of within the limits during a paste as an organic binder. Content 
uses an organic solvent (mixed solutions, such as alpha-terpineol, dibutyl phthalate, 
butylcarbitol acetate, and alkylbenzene) by 10 - 20wt% of within the limits during a paste. 
Mixing and kneading are performed for the above-mentioned material using a RAIKAI machine 
or 3 rolls. The done paste is filtered by the stainless mesh of 400 meshes. Viscosity control of 
the filtered paste is carried out with the addition of an organic solvent. 
[0041]The effect of a polyvinyl butyral is described here using drawing 2. Drawing 2 (c) is 
effective in reducing a crack by aiming at control of this crack and making firing shrinkage 
small by polyvinyl-butyral addition about the crack at the time of the firing shrinkage of the 
portion 43 into which the conductor film 42 became thin, as Example 3 showed, however, the 
thing which will not be seen for an effect if there are few additions of a under [ the paste of a 
polyvinyl butyral ] - and - if too large - the membraneous quality of the conductor film 42 of 
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drawing 2 ~ porous one - ** - 0.5 - 2wt% of the content under paste was the optimal to the 
sake. 

[0042]ln the above-mentioned example, by drawing 1 (b) flagging, although ethyl cellulose had 
been described as a subject, the effect same as butyral resin was acquired in the material of 
the prevention layer 15. With the braid of ethyl cellulose, it has influence on the printed film 16 
or the calcination coat 17, and it becomes bored by managing conditions within the limits of 
[ optimal ] it, and the effect of the prevention layer 15 can fully demonstrate. Although the 
above-mentioned result showed the result of Ag system paste, the effect also with same Au 
system is checked. Even when Pd ingredient was changed into Pt ingredient, there was same 
effect. Although the above-mentioned effect described the paste of Example 1, the same effect 
was acquired also in Example 2 or Example 3. 
[0043] 

[Effect of the lnvention]ln the case where fine printing by screen printing is performed as 
mentioned above according to this invention, By changing the powder component which 
worsens distributed condition in the ingredient of conductive paste into what was resinate-ized, 
the high mesh of a screen mask is also improved by the good paste of permeability, and very 
few fine patterns of the deficit of a printed film are obtained. A printed film with the sufficient 
quality which does not have a crack in a printed film is obtained by the leveling nature of a 
printed film improving in the firing shrinkage of a printed film, or controlling the amount of firing 
shrinkage of a printed film by addition of the resinous principle of polybutyl BICHIRARU by 
adding resinate of Ag or Au. 



[Translation done.] 
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